Incidence.-If the condition were very rare, there would be some excuse for forgetting it, but in actual fact it is not so, its occurrence, as found on post-mortem examination, being in the ratio of one in every 600-700 bodies. Thus Botez gives 51, 504 Thompson's (1929) series is derived largely from Guy's Hospital for the years 1890 -1909 and Jeck's (1931 are from the Bellevue Hospital in New York.
If we review the incidence in cases of urinary disease, it will be found to be comparatively common. Thompson found 19 cases in 2,200 post-mortems, Starr Judd 17 cases in 2,424 renal operations and Jeck 4 in 400; an average of 1: 125.
Sex ratio.-In Thompson's series of 19 cases, the ratio was 11 males to 8 females; in Priestley's (1932) series of 68 cases, 48 males to 20 females; and in Gutierrez' (1932) 25 cases, 17 males to 8 females. I am unable to offer any explanation of the apparent preponderance, 8 to 3, in the male sex.
Anatomy.-The typical horse-shoe kidney is joined by a bridge of tissue in front of the spine. In the majority of cases this bridge is formed of renal tissue and joins the lower poles, lying in front of the 4th and 5th lumbar vertebra. It is usually about 3 cm. wide and 1J cm. thick; occasionally it is fibrous. The whole U-shaped mass lies at a lower level than the normal kidneys and the upper poles are inclined outwards from the lower poles, in contradistinction to the normal arrangement. Further, normal rotation cannot occur, so that the pelves lie in front of each ascending limb of the U instead of internally, as in the normal kidney. Any arrest in the ascent of the kidney from the primitive position in the pelvis tends to MAY-UROL. 1
810
Proceedings of the Royal Society of Medicine 20 produce this effect. The whole mass is usually heavier than the normal weight of the two kidneys ( fig. 1 ).
The condition probably arises from a secondary fusion of the metanephric elements in the pelvis during early foetal life. This fusion interferes with ascent and rotation, explaining the anterior position of the renal pelves. As a result the major calyces look directly backwards, while some of the minor calyces are directed laterally, others medially. The ureters pass downwards and forwards in front of the renal bridge; occasionally the calyces are extrarenal and the ureters may be duplicated. The malrotation on the two ascending limbs may not be equal, in which case one side may have all its calyces on the outer side of the renal pelvis, the other all on the inner. The bridge usually lies in front of the inferior vena cava and aorta and below the inferior mesenteric artery, which helps to limit its ascent and also its mobility. In about 10% of cases it is entirely fibrous, occasionally cortical, but usually contains the whole renal parenchyma.
The above description gives the usual arrangement, but occasionally upper pole fusion occurs. Beyer (1912) The arrangement of the blood-vessels differs somewhat from that of the normal kidney, as in arrested ascent one or more distal mesonephric arteries persist, arising from the bifurcation of the aorta, the iliacs, or the inferior mesenteric artery. As it is of considerable surgical importance, I give Papin's (1929) figures for the arrangement of the arteries in 139 cases: 1 artery for the whole renal mass, 1 case; 1 artery for each half kidney, 25 cases; 1 artery for each half and 1 for the isthmus, 40 cases: 2 arteries for each half and 1 for the isthmus, 26 cases; 2 arteries for each half and 2 for the isthmus, 20 cases; multiple vessels, 6-8 for each half, 27 cases.
It will be seen that the commonest arrangement is one artery to each half kidney and a separate artery for the isthmus.
Symptoms.-It is almost true to say that there are no symptoms of horse-shoe kidney per se and that it is only with the onset of secondary changes, such as hydronephrosis or calculus, that symptoms develop. Because of the abnormal arrangement of the ureters and blood-vessels, obstruction to the renal outflow is very apt to occur; but it is interesting to note that in Thompson Proceedings of the Royal Society of Medicine 22 showed both renal pelves at a low level-the right close to the mid-line, with the lowest calyx over the ureter, the left elongated and inverted, with the lower calyces internal to the ureter (fig. 4) . The secretion rate was normal on both sides. The pyelographic angle was 480. A retrograde pyelogram confirmed the diagnosis and showed the flower-vase arrangement of the ureters. The patient had generalized visceroptosis and was fitted with a Curtis belt.
Case III.-A woman, aged 44, complaining of paroxysmal attacks of pain referred to the umbilicus. A retrogade pyelogram showed both renal pelves low, elongated, bizarre in shape and with lower calyces internal to the ureters which gave a typical " flower-vase " pattern. The pyelographic angle was 420. An extraperitoneal exploration was carried out, but, owing to a very thick cortical isthmus, nothing further was done. (fig. 5, p. 24) showed the right renal pelvis low, with a high implantation of the ureter and the appearance of extrarenal calyces. The left pelvis was bizarre in shape. low lying, with lower calyces internal to the ureter. The pyelographic angle was 700. A right extraperitoneal approach was made and in view of the early hydronephrosis on the right a peri-arterial sympathectomy was performed. A thick cortical isthmus was present. The patient is now symptom-free.
Complications.-By virtue of the arrangement of the ureters in relation to the renal pelves and connecting bridge, and also of the abnormality of the blood-vessels, obstruction of the urinary outflow is only too likely to occur, and therefore the vast majority of cases of complicated horse-shoe Sectton of Urology 815 low non-rotated left half. A right extraperitoneal exposure was carried out and a bridge of renal parenchyma 2 inches broad divided between clamps. The right half was then mobilized, pushed up into a normal position in the paravertebral gutter and fixed. Six months later the right pyelogram was of normal appearance. Twelve months after the first operation the patient commenced to have pain on the left side, when a similar operation was performed and subsequently the left pyelogram became normal. This would seem to be the ideal to be aimed at, and it is interesting to note that, if the kidney can be made to complete its ascent by the surgeon, it may grow to the normal shape. This possibility and the necessity for fixing the kidney was suggested originally by Papin in 1922. In some cases division of accessory vessels or peri-arterial sympathectomy may be indicated in addition. Four additional cases of this type have been reported recently by Foley (1935) .
In cases of calculus or pyonephrosis simple pyelotomy will obviously have a place in treatment, but if nothing can be done to correct the pelvic deformity further trouble is to be expected. In performing this operation the renal pelvis should be incised anteriorly and particular care taken in controlling hamorrhage.
In many cases of calculus, hydronephrosis, or pyonephrosis, the disease is entirely unilateral and the condition so far advanced as to make a heminephrectomy desirable. The Papin (1929) .
The technical points may be summarized as follows: The best approach is the lumbar extraperitoneal, carrying the incision well forwards towards the mid-line, with division of the sheath of the rectus if necessary. The extraperitoneal approach is desirable, as in the majority of cases the kidney is infected and the stump may secrete urine after the operation. Eisendrath In 52 cases in which the lesion was unilateral and the side of the lesion was stated, the ratio was 19 right-sided lesions to 33 left.
To summarize: the condition of horse-shoe kidney is comparatively common and should be remembered in the differential diagnosis of retroperitoneal tumours. In the surgery of the kidney it is always liable to be encountered, but with the increase of routine pyelography fewer cases should remain undiscovered before operation. Publisbed statistics suggest that the condition is commoner in males and that obstructive lesions are commoner on the left side.
Heminephrectomy had a mortality of 2 in 52 cases recorded during the last 10 years. Extraperitoneal approach is to be preferred and great care must be taken to determine the function and anatomical arrangement of the presumably sound half before undertaking heminephrectomy.
